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Attempts to streamline environmental procedures for those products containing or consisting of genetically
modified organisms (GMOs) among the European Union (EU) Member States are ongoing but still need to be
further developed. These procedures can be complex, resource-intensive and time-consuming. Some candi-
date vaccines currently under development for COVID-19 include genetically modified viruses, which may
be considered GMOs. Given the public health emergency caused by the COVID-19 outbreak, on July 15, 2020,
the European Parliament approved a temporary derogation of the European environmental requirements to
facilitate that those clinical trials with GMOs intended to treat or prevent COVID-19 can start as soon as pos-
sible in Europe. This measure has been very controversial, since it could entail risks to human health and the
environment, and could be seen as unfair for other products targeting unmet medical needs. With the adop-
tion of this measure, the bottlenecks and obstacles for the development of innovative GMO-based medicines
in the EU that the environmental legislation entails have become even more evident.
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Environmental legislation in the European Union

Biological therapies comprise a wide range of product types, includ-
ing advanced therapies and vaccines. Gene therapy medicinal products
(GTMPs) are cutting-edge therapies and promise to treat indications
ranging from rare genetic diseases to cancers. GTMPs treat disease by
replacing, inactivating or introducing a recombinant nucleic acid
sequence into the body, typically using a viral vector or through other
carrier molecules. On the other hand, vaccines are a heterogeneous
class of biological medicinal products aimed at the treatment or pro-
phylaxis of infectious diseases and include not only classic vaccines
consisting of attenuated or inactivated micro-organisms but also
antigens produced through recombinant DNA technology, chimeric
micro-organisms and live recombinant viral vectored vaccines. When
a biological entity is capable of replication or of transferring altered
genetic material, as is the case with many GTMPs and some vaccines, it
is also considered a genetically modified organism (GMO).

The clinical use of these therapies might pose a risk since these prod-
ucts may enter the environment by unintended dispersal or via excre-
tion by the patient. This dissemination could potentially spread the GMO
further, and it could undergo genetic or phenotypic changes, infect,
reproduce, remain latent, compete with existing species or transfer its
genetic material to other species, impacting human health and the envi-
ronment. As a result, medicinal products consisting of or containing a
GMO are regulated by environmental and human drug legislation in the
European Union (EU), and all potential risks must be evaluated by con-
ducting an environmental risk assessment (ERA) during the product’s
development. To conduct a clinical trial with a product based on a GMO,
the sponsor needs to obtain not only authorization from the ethics com-
mittees and competent national health authorities (NHAs) where the
study is going to take place but also an additional authorization to
“release” or administer the GMO-containing medicinal product in that
trial. To obtain this authorization, an ERAmust be assessed and endorsed
by the government authorities of each Member State in charge of GMO
evaluations and responsible for the environment in each country.

In recent years, especially with the increased development of
advanced therapies, the lack of harmonization among the European
countries and the burden these environmental procedures entail for
the sponsor have become notably evident. Although there is a common
European framework in place, the environmental EU directives have
been implemented differently across European countries. This fact has
resulted in a resource-intensive process, above all for multicenter stud-
ies, as sponsors of clinical trials need to submit multiple requests for
environmental authorizations to multiple competent authorities in dif-
ferent Member States, each with different requirements and ERA pro-
cedures that vary greatly from one Member State to another. The
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result is the generation of delays in clinical development, an increase
in logistical hurdles at country level and higher costs [1]. The European
Commission recognized in 2018 the handicaps of these procedures in
the EU and initiated several dialogues with the NHAs with the aim to
unify the interpretation of the GMO framework. As a result, common
position documents for genetically modified human cells and for prod-
ucts containing adeno-associated viruses were recently endorsed by
most NHAs. Nevertheless, this approach is still not enough, and this
procedure remains substantially burdensome.

Temporary changes in environmental legislation due to the
coronavirus disease 2019 pandemic

Coronavirus disease 2019 (COVID-19) has rapidly developed into
a worldwide pandemic with a significant health impact, and clinical
trials that aim to discover an effective vaccine are ongoing. Potential
vaccines currently under development include genetically modified
viruses, which are classified as GMOs [2,3]. Given the public health
emergency caused by the COVID-19 outbreak, on July 15, 2020, the
European Parliament and the EU Council granted a temporary dero-
gation from the environmental requirements to allow clinical trials
with GMOs intended to treat or prevent COVID-19 to start as soon as
possible, without the delays generated by the different national
implementations of environmental Directives 2001/18/EC and 2009/
41/EC and their diverse requirements [4,5]. Although these two direc-
tives aim to ensure the protection of human health and the environ-
ment through the assessment of the risks posed by the deliberate
release or contained use of GMOs, it has been decided that the pro-
tection of public health—through accelerating the deployment of a
COVID-19 vaccine—prevails in this unprecedented situation.

Pivotal trials with promising candidates will be conducted in sev-
eral countries, and without this measure, European clinical trials
could fall behind those of the US or China, delaying early access to
these product candidates. The derogation will apply as long as
COVID-19 is regarded as a public emergency, but sponsors should
implement appropriate measures to minimize the foreseeable nega-
tive environmental impact resulting from the release of the investiga-
tional medicinal product into the environment. Compliance with
Good Manufacturing Practices and an ERA of the product will still be
mandatory before marketing authorization is granted.

This temporary derogation has been very controversial. On the one
hand, some expert groups have pointed out that this measure could be
irresponsible since the development of vaccines based on GMO viruses
might involve risks to human health and the environment, and these
risks are not necessarily covered by the general safety protocols aimed
at protecting participants [6]. On the other hand, supporters of the
measure argue that a clinical study with only small quantities of an
investigational product and a limited number of patients should not
have a significant cumulative effect on the environment. The same
argument can be found in US environmental regulations [7], whereby
most investigational products are categorically excluded from the
requirement to submit an ERA, but this principle has not been applied
in the EU thus far, and massive trials including thousands of partici-
pants are expected for phase 3 studies with these vaccine candidates.
One of the potential measures that could have been taken is to shorten
the period to get the authorization for COVID-19 clinical trials, as was
suggested by the Netherlands, which is the second Member State with
the highest number of experimental GMO medicinal products approved
under deliberate release [8]. However, this proposal does not solve the
time-consuming process of preparing and submitting multiple applica-
tions with different requirements to several EU Member States.

Finally, this temporary derogation could also be seen as unfair to
other products and/or disease areas. There are promising advanced
therapies and vaccines under development consisting of GMOs, target-
ing severe orphan indications for pediatric populations to highly prev-
alent diseases such as HIV and cancer, the latter being one of the top
10 causes of death in the EU and the second leading cause of death
globally [9]. These products still have to deal with the intricacies of
these environmental procedures and the delays this implies for the
starting of clinical studies in the EU, ultimately postponing patients’
early access to these products.

Conclusions

Attempts to streamline environmental procedures among EU
Member States have so far been unsuccessful. With the temporary
derogation from the environmental requirements for products
intended to treat or prevent COVID-19, the bottleneck the environ-
mental legislation represents in the EU for the development of inno-
vative GMO-based medicines has become even more evident. Further
efforts are needed to centralize or rationalize this procedure, with
the main objective of enabling patients to benefit from innovative
medicines for a variety of diseases as soon as possible.
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